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#^7] #^-§- ^ ^7]^ ^ flfe olt.]*l^o] ^ ^e)^ ^--g- ^ 

H o V ^# ^l^M ^ ^^-S, ol^- <^ ^^r, N «(N,M^ *}°|^)<i| 

5. 4 

^■i?, 3^1, FFTCFast Fourier Transform), ^^ltr( Integration time). 



28-3 



^1020020061734 #^ < U^\- 2003/5/15 

^ll^l^^ {Pixel array for image sensor and image sensor having the same and auto 
removal method for flicker noise of image sensor} 

£ 2fe 1^14 ^ y cM Al^j 43 #47] 0} £3.5. zisflH. 

£ 7^ ^ #e}7i #-g- £Altb ^Mll-^JE. 

£ 8^ 71^^^ #5}7i ^^ofl 4^ ^ riEfl 
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40 : 3^4i^ 41 : sj-^l 



<12> a. o1d]x1^1^ch1 ^ %°_3., ^0.5. ^(Flicker noise) 

^o] o] v]x)®X]S>) o^o|r]-. 

<i4> ^ t ^H^l^He)- ^-*(- <3#(0ptical imaged ^7] ^IJLS. t&^H 7^ w>£ 

31 ^7>s^, o}^ ^1§>^^7>(CCD : Charge Coupled Device)^ 7fl7fl^ 
MOS(Metal-Oxide-Silicon) ^2flA]Ei7> *\S. nfl-f 5-^*1 SU^-^I 7fls]^ 7 > 

71 3fl a] e-H 7^1-5] jl 4i7>o] ( CMOS °1 *1 *j>SH^ *\) o) S] 5. (Cont r o 1 

circuit) ^ -^liL^i 2} s|.5L (Signal processing circuit)^ S] 
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3,3. Af-g-s}^ CMOS 7]#* ol-g-^H 3^ MOS *Y^JL oj-g. 

«H (Output)* ^#*Kr + «<H4* n&*}T= CMOS 

<Hl nfl-f -H--8-W. 4^1, 0 l"l*l**1*r PC^HI^r, s^-g-, ^-g-f- tt<$nwi n. -§--§- 
°1 7>^-S>tf. 

^ afl<g«-(Pixel array, ll)5f, ^5.3. BK1 ^^^(12)^, iSE-KColumn 
decoder, 13a)^, S^dKRow decoder, 13b)^, 7>^^S-^-(14)S}, ^szi-r^xH- 
^-'f (Analog to Digital Converter; ADC2}- 15)# ^-^^^r. 

<18> sl-^ «fl<i^-(ll)^ ulofl y_V^>^ A]7l£^- 2j-4i(Pixel)l- 7>5. N7fl 

, >M|S. M7fl(N,M^r yfl^^H, ^°1H ?jrO]^ o]v]7)6]} cfl«V ^iL-t- #*1t5> 

i-^-(lO)^ FSMCFinite State Machine)* °l-g-*H *)H 
-§-)!- £Jl £M 7>^1 iflJf ^-*H1 ^-^^ A>^-6fl cfltr HSngo] 7>^H, o] 
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<19> °}\k3-=L ^91 a^-¥-(12)fe tr 5t^9] *i#*Rr 

5.^ iSnK 13b) ^ QUI »1it **fl 7}£^^-(14) 

<2o> 7 ]_^^s.a.( 14 ) ofl^tfl, PGA( Programmable Gain Amplifier )fe o>^s.zi sfo] ^ 

^•(12)o)l 5fi &<$o] ^ 34. o]§ rt^Sr f>\v), 7>ig^H L (14)# 

°\^kS-=L HHBl-b ^ Ji#(Color Interpolation) ^ ^ f-^ -Bj-^* 7i 

^ ^, ADC(15)# ^ #.2.3. ^^^4. 

<2i> ojnl^^lA^ ^ ^ *Hltr * r °H £]*fl ^(Offset voltage)^ 

jl^ 3fl^ #-g-(Fixed pattern noiseH 1M9th=r. 6 l^tr ^ sfl^ iL^" 
*>7l ^*ti 5)-^ «fl1^-(ll)^ A 5Mr<HH ^13l(Reset voltage 

signal)* ^}o]tb\ ^1 J: (Data voltage signal)* ^ ^ n *>*- #^§Hr 
(Correlated Double Sampling; CDS^ HO 7}^^ A>-g-^-cf. 

<22> *i#tr °1 ^1^1 ^1^1^ * r -§-^#(Auto exposure) 7}x\SL £M , ^Hl^ 

^#2) &7)°\) ^ ^#Al^-o]uf ols.(Gain) S^^H ^Tfl^ 

5.*) a}b±o] ^ ^ oi^ o)v]x]m. ^ (Capture) ^t}. ^1^-, ^#^^0] % 

Q«\ ^7)°) ^wflS <&±t eKKLine)^ ^^f^Al ii# 

^ CMOS ojnj^^^^x^ ^-g-o] M^Rr ^o] oioo], oil- ^Z}7] ^ 

*Mxr ^^rWflS. ^#*)#(^^RV, Intagration time)* S^Hr ^-f°ll^ # 
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<23> 3_p\) Efl^Ji}- tg^o.S. M-^ ^ *8#^ ^r^Hr^ M-eJ-t 

S cfs^a> 50HzSf 60Hz<?i ^r^HM Af-g-^o.^. S-s)^ ##<9 ^4^rr 

ol-i-^i ji^s). ^ ^q-o] lOOHzfif 120Hz7> rfl^-^-olS-S. ^&)*V f-e^ 3^ 

^ ^7l« 7^}^ ^ol^4(n]^-^^ 6,295,085). 
€3*1 3* £ ^7^ ^ Sa^r olDj^^Ai^ ^Hjj^a. o] 

<27> Aj- 7 1 S.^ o. ^5-} 7 l o}*V £ ^ o. > N >M( Ni M^ *}<£^)^ 
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<28> 



^^T% #n #7] W^fl «R1=M ZL ^ ^ ^ 

^*fl ^"71 <U*i\<U£- Cfl-g-^ 7^^ ^5}-^] Sfl^Rr ^>7l^ 

FFTCFast Fourier Transform) ^*M^ 3]^r(m)l- S^V^ *\7}2) ^*f^r 

<29> (^^) 



<31> (^7]a^ cm^- 51^}^ A o v 7l ^i^^l S3:, k^r 

^ 7}<£^, Yk^el^l ^-71 

or^r ^71 #e}7i #-g- ^*H^ ^^Hflofl sfl^Kr &JLiiL #7} sM^fll-^ 

<33> afl, t^^, ojnl^ ^R 1 ^ ^ ^ #7l ^ 



<30> 
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#3 2003/5/15 



€e]7l #-g-ofl cfl*fl *>7l^ FFT ^*H=H1 ^ ^*Kr ^-Tfl; ^ 



<36> (o}7H Cm-^ ^-g-g: ^"71 ^<|5] k^=r ^€ 

^ N£r 7><3^, Yk^fiH ^«r€ ^"71 3^1^ ^^5} 

<37> ^-71 711^* ^*fl ^>7l 71^^ #-g- ^5f^7f ^*fl#4) ^ ^7} #5^ 

^ ^"71 #^7i #,g~§- ^SHr ^-7fl# S^Rr °1*1*1^H<31 ^7^^^: 

<38> a. ^-tg^. 50Hz £E^r 60Hz^ ^sHMl #^7l tt^S ^ 

^ ^s:>7l ^Sfl S}-4iHfl<a^-» ^^°\) 9X°]*], *$^SLS- ^#^J17> 

#^7i ^-g-S] ^ofl Sfl^-^ nl^-S] 5^1* °1 3M^(3^ 3. 

o)^. &<ls. ^m\JL cfAl FFT -f-*fl 

sfl^Hr ^^Hr 71^*1 #ej7i ^^HM] cfltv ^*K^ # 

^-f , °1 «H #7j 71^^^ #^71 ^^7} #7fl^-g: <y^^ 4V7I 71^^ 



<34> 



<35> 



MM 
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< 40 > £ 2 ^ ^#-§-2r « 0 v^ ^(Discharge lamp)^ ^1^1 ^ #^7]<q ^5^# 

2:^}^ *fl7m ^ SX^. ^aV^-2.S sj-^ iiS] 60HzS+ 50Hz7> 

7) T7> 1/lOOHz, 1/120HZ71- ^cf. 

<42> ^h>^ o.^. FFTCFast Fourier Transform)^ ^JJl* ^=Hr ^^>fe fr^l 

^tr FFT^ ^Efl# SAlfVcf. 
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k=N-\ 



C = L Y k e'^ k ' mlN (m=0X2 N-l) 



i] ^° 



<44> d) 7 ]X\ Cm^r fl-BM -8«"§- i^Rr °H*H tfl^- M-^tflal, 

<45> £ 30. FFT o) Al^^ell- ZlEflH^i, ^r^l^l ZLBflSS. ^^S>J1 

< 46 > £ 3-g- %V S ^ ( y 0 , Yi, Y 2 ...^ ^1^1 ^lit H ^ 

^j-g- ^sHrO] lOOHzSf 120Hz°fl ^fV ^sK- s§&o] oi^ ^^-o. ^.^7] nfl^ 
ofl 3-^ <%<*o\) <&<LIL3., <5>7]^ ^^2^- ^ #12*) ^- =^ 

<4?> JHV-1 

C w = J V^'^V* W^(100,120)) 

jfc=0 



<48> trf^, ^*)-Al 2 ^ *Jafl*jo_3. Yk*7fl^ t<y ^Eflo]H.5. ( o]« o]-g-^o^ 
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< 50 > s. 4* ^-2^, s^ufl^J^ N >M(N,M£- 7r<2^)^ #$$-±9 

*M ^^Jl 3#^r Sitr sMi5-(40) <^l^cfl, -2o> ^«11^^(Core pixel array)^, 
^•^(40)^ ^iHKA-A'W «H<IsH ZL ^ s^i^ ^ ^#^>7l 
#51^ ^#-8- ^1(41)* 

<5i> £ 4<*lMfe 3^*1(41) SM-2-(40)^ *8fH(N^ «^ ^ ^ *rM-*¥ wfl<g^ 

£a]§>ji $i 0.14, *>uf-*> ^-f^l^- 100Hz SEtt 120Hz # <^ 

3#*rul 5L*m «>«f S}-4i3-(40)^ <$^ofl 3Mi£(41)ol tifl*lsM XI* 

^^MItt lOOHz^r 120Hz S-T-1- 3#*r7l 3Ht}. 

0^0} ^^(41)* 1; Sa^-M". ^ ^«l)o> 

<53> ZLEj Jl, Sj-^1(41)-g- Jl^sf *\]?\*}JL 50Hz ~ 200Hz5l -S^-fr 3#*K£ 

<54> £ 5^ ^-^tifl^Yl" S-^H €^ n h^o]^ ^%^\7\ °1 D l *1 € 

<55> £ 51- %^}# , o]u}x}j&x\±. t n >MS] i&flStei* 3Ltr*H ^oHlS 

o] =L ^ 3M^«q ^sHM- %%?>\7} fl^- #,g- 3#-g- ^1(41)* 3. 

3. £«-*H= °l-y-SZL c^lH; ^^(51, Analog to Digital Converter; ADC 2}- 



28-13 



1020020061734 2003/5/15 
9\, £^ ^1(41)^ #2^ ^-g-ofl Sfl^Rr ^sj-- ^« o. ^ # 

^>7i ^sfl 5j-^<i(4iH tn-g-sH 7)^$. *em ^--g- ^sk^ ^^fe ^ 

^H22] FFT ^HH^ Tfl^rGn)* 3L^H ^*H|2* ^*Hr 3# 
^(52)4, #* ^#Y(52)S^-Ei *ll^£|^r 7l^^€ ^ ^^ 7 > ^ 

«^ ^7l*>7l ^^m^H^-(53)» tMJ1*M ^€ 

<56> tif^- ^ £fe cju^l^^ ^aj-g. #3]£.t}. 

<57> sM^(40)* ^f-Sfl <>H*1 ^-g- ^t^, o] uj) 3.4^ 

(41)£- AA°) sfl#sHr <SM^^ Jg-g- ^i*Hr* ^-#^4. sHi<l(41)^H£] ofv^LZL 

*9 ^^1^ *l#(Row access time)* ^%^}JL o)& #go} ADC(51)S. #^th=K 

^, ^#-§- ^7is °i« ^ 

<58> ^#^-(52)^ ^-g: 3#*Rr Ir^^-S ^ 1001 Iz 120 

Hz7> o] ^^-AjTi ^o^«-(53)s. jiifl ^7l# 1/1002: SE^ 

1/1202^ ^ns. #Hl7l Ml" ^ ^tj-. 

<59> £ 6^ ^#^1 tfl^: lOOHz^- 120Hz zj-zH tfl^ # 

3 #^7i #* zj#^-(52a, 52b)» 7V*lJl ^#tb z|z}<>] ^ ^o. ^ # 

-¥-(52a, 52b )^ AA *>M-2l 1-517] A}-g-sH , 100Hz2}- 120Hz 



28-14 



1020020061734 #^ 2003/5/15 

^7>s}-JI 3MiBfl<gJfofl^;E o}ofl cfl-g-*}^ 5|-^<I.§; ^7]-*]-^ ^t}. 

<eo> £ 7^ ^ ^-S- ^Ml-ir^Soicf. 

<6i> £ 7 -g- , #3 ^ ^«M22l FFT* ^^*f7l 

^sfl 7l^^sl 2|-4i<I^ #s]7l ^ ^s}-^ ^tfl, 100Hz SE^r 120Hz°fl tsfl^Rr Tll^r 
7} s. Efl 01^.(520)31-, 1- 3H1-(520H1 71 ^^Hr^ cl*m ^ 

5l-4i^5l ^JJl(S)1- -f-Sfl FFT^ ^^§>7l ^7l(521)sK ^71(521) 

# 7l€ &4 oj^ Afl-gxg ^711<H1^^ ^ ^^71(522)^, 
^^71(522)^ cfAl ^^71(522)^1 ^#3. 2)^.^Al7l^ °1 

# #tHH<>] FFT 7-^Kr Bfl7l^E^(523)# ^^*=h 
<62> ^7H, 'S'^r ADCS-f-Bl w>o^ol^ °J S^l^l cfl ol e}--|- ^ ^ ^o_ S 

1- 3M!-(520)c^ nls] 7fl<L>€ 7H>^ 

^i, M (Output)^ *\)^, 100Hz Stt 120Hz ^-f n ^ ^ 

^B^Tfl ^7]a^ 8wlH^ ADC* Af-g-^ oflg. 

<63> £ 8^r 71^^^ #e]7i ^3Zj-^ofl of 5^- #^71 ^ t^-g- 5^1*1 H5fl 

<64> £ 8^: ^S^, ^sf^ #^(0utputHl cflsflAl a] -§-ell ol ^ ( S i mu l at i on) 

ZLSflHS. ii^Jl 91t=*\] ^71^-1^ lOOHz^l #el7l #^g-<i cfl*V ^^7} ^a^oI 010. 
100Hz°lH sei^i ^-0.01 u}-El-^ <£ ^ 5^. olEi*l ^-f ^^l7i # 
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«fl ^^l^-i- 1/100^ wfl^S. *f|<H*MI S|^, 100Hz4| cUtl ^ 

<65> O^H, (Output)^ II 3)M -3}-- Jf-^ 6] -f^^g- M-E} 

ifl^, o} nfl ^S}-^ #^(0utput)°l ^lsl M-^i+ES ojl- ^# ^T^Rr^l 

^>-g-^7l ^3Mfe >9iL^ T 1 ^* =r SUsl* «fl°> 4«H 

°1» -M ^ ^^Kb ^-i- ^ 9X1= ?H4. 

< 67 > S. 9* £ *W U o^* #Afl*l ^£-4. 

#*1*F ^*1W(90). 
<69> oloj] nq-E} 3^-^ o§# ^^^JI <§f, °l*l3-§- ^Al§>Jl ^1-8: ZL ^ 

^ 3M^S°fl cfl^- ^sHr* ^#W(91). 
<70> 0)0^, jg^. ^^1- oj-^zi rq^m €«r*l-fe «>, o] nfl Sf^ofl S]^ 

AJJ:£ ^A]ofl o>^zl t^ig- ^#*l-4(92). 
<7i> c]^l- £^ Sfciig^ 4Ul<M §^ ^vg-efl sfltg-^ -4- ^#s>7l 

7141^^ tflsfl ^>7lSl ^^2S] FFT^l tfl^ ^<g^ ^ 

^ ^#W(93). 
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-*7l #^7} ^7^^(94). 
<73> FFT ^r^HH] 31^* ^*Hr ^# Ji4 ^1^1 7] 

#el7] ^-i- ^s^M *B#sH=- T^l^sq- ^12] ^-7) FFT 

<74> w>sq. ^-o] o)=Lo^j^ ^ ^ o. > Ig^^ ^S^Hf. 

°1# <^Jl3. FFT-i- *Sfl #5] 71 ^-g-* ^#*}J1 °1» ^-*fl 

?J-8r ^^l^j^i, *l)7i«- ^ 5U4. 

<75> o]p1^]^^^ wflxg ^ol^(Banding noise) ^eflS. 444^ #^7] 

^7^ ^ il^ #^7i #-§-°-5L olol^l^l^^ g}-^ Jl^-^^-S. # 
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<77> # 7 )*J- b}^- go) oj-f-o^]^ M. 4^ iii <4*1 #^g~g; *fl7}*> 

^ 5£*r ^Hi*> Ml- 7]cfl^- ^ $d4. 
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N >M(N,M^r sH^; ^ 

#tlM ^#5>7l ^*fl >g-7l ^^-S) ^«J-^ofl nfl^S^ ZL ^ sHi^S] 

2] 

1 *J-°fl 5a<^, 

3] 

1 ^ *fl 2 &<>H, 

>S-7l sM^^- zj-zf 50Hz 01^1 200Hz ^^S] ^ o]± *VM-^ ^3f^ ^-g^ 

4] 
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#7l #SM #^9] ^4^^ 100Hz fE^r 120Hz<y o] u}x]a£*\ 



[3^8" 5] 

N >M(N,M£- t,}^)^ ^^if ^oMlJL ^tlr s^^^r, #3 

?1 ^-S-i- ^#^>7l ^3fl #71 5M^^ <8»tHN tifl<i£]^ ZL ^-4i<gSl Jg-g- ^jx). 

#71 Sj-iafl^^-l- ^§-*fl o>^ S zi x^^m ^IJLSL €*Srfe oj-^jg. 

#*>7l fl«fl #7l S^^l ^tfl^S Cfl-S-^H 71^^^ #21 71 ^^oll «fl^>^ 

sr>7l^l FFTCFast Fourier Transform) T^r#£l ^l^(m)» S^V^ *r7l^ ^r^# ^ 
( 

JHV-I 

( ^71^ Cm^r #£loll ^^--i; #71 2}-4i^Sl ^, 

*U N-cr ^K!^, Yk^el^ #71 s}-^^ ^51- 
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#°fl 4^ -*7l 71 3Hr«lH sfl^Rr #7] JM^im 

^ 2:^*}^ A oM #£]7i ^--g-# ^7ls>7l ^ ^^l^LMl^^ 

6] 

7] 

5 ^ S^r 6 lM] Si<H>H. 
A oM sj-^l^ ^ 50Hz ^^1 200Hz ^sj-^ # ^sf^ ^ «.u> 

^•71 #^-7] ^sK^ 100Hz HL^ 120Hz ^ ^-§- ^ °H 
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9] 

*fl 5 *M 9X^M, 

FFT ^^*}7] ^*fl 71^^^ #7] 3^1^ ^ -n^ofl 

^ 41Jl* ^7} FFT ^*8*M #^7l; g 

^71 ^^7]2] #33-§- ^-71 ^^7]S. 3}j=«jAl f£f 
#3HH<>] Aj- 7l FFT Tfl^M- 7^}^ efl^liBl 

10] 

28-22 



+ 



#^ «J*>: 2003/5/15 



1020020061734 



#tjr>7l ^ 7]*^^ #e^^ tft^fl FFT ^#°fl tfl*l ^Al^ ^*Rr 

#31; ^ 



(<*}7H Cm^ ^^ofl ^sj-^ ^y-o. #7] s^i^ k^r ^1- 

^ ^, N^r 7j-<£^, Yk^el^l #71 a^l^l &) 

#71 7ll#^ **fl #71 71*1^ ^ ^^71- ^flf-ofl 4^ #71 

*H #71 #El7l #-g-# ^7^^ #711 

11] 

10 %H1 ^^H, 
#71 FFT tflt!: 7^1 ^*Rr #31^, 

#71 71^^^ #El7l ^4^r°fl *fl^Kr T^S}- #7l ^*1H; £^ S)-^^ 

^ ^1^1- #71 FFT ^sVai^- ^ #3); ^ 
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12] 

*fl 11 5^^, 



[^"t 13] 

10 %H1 SU^I, 
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IS. 1] 



10 

_L 
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[51 6] 



52a 
1 



100Hz 



52b 
_i_ 



120Hz 



[5L 7] 
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J_ 



§91011 



Output 



523 
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[5L 9] 



J_ 



90 



X 



91 



S±2=*0|0|§ 



92 



ADC 82* 



0HJ2 
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